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DISC VALVE SYSTEM 



The present invention ralstes to disc valve system . 
S More specificdNy, the present invention is concerned with di&c valve 
system for a piston driven internal combuation engine. 

BRIEF DESCRIPTIOMQFTHE DRAWIMGS 

In the appended dravi/mgs where like elements are 
referenced by like reference numerals and in which: 

10 Figure 1 is a perspective view of the disc valve syetam 

in aceottilance with an embodiment of the invention; 

Figure 2 is a front elevatlonal view of the disc valve 
system of Figure 1; 

16 

Figure 3 Is a front elevationai view of the disc vaive 
in aocortlance with another embodiment of the present 
invention; 

Figure 4 is a front elevationai view of the disc valve 
SO system in accordance with an embodiment of the invention; 

Figure 5 is a front elevationai view of the disc valve 
system In accordance with an embodiment of the invention; 
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Figure 6 is a sdctlonal vi&w taken aiona line 66 of 

Figure 1; 

Ftdum 6B Is a sectional view similar to Figure 6 In 
accordance with another embodiment of the invention; 
5 F^ure 7 Is a lateral view of the disc valve system 

mounted onto an engine in accordance with an embodiment of the 
invention; 

Figures S and 9 are top sectional views of the cylinder 

head manifold; 

10 FifiUre 10 Is a bottom perspective view of the rotating 

disc In accordance with an embodiment of the invontfon; 

Figure 11 ia e top percpectlve view of the disc of 

Figure 10; 

Figure 12 Is a bottom plan view of a disc in 
16 accordance with an embodiment of the Invention; 

Figure 13 is a bottom plan view of a disc in 
accordance with anotiner embodiment of tn© invention; 



20 Figures 14 and 15 are bottom plan views of a disc in 

accordance vwth a further embodiment of tiie present invention; 

Figure 16 is a top perepectiva view of a disc in 
QCGordanoe with yet anotiier embodiment of the invention: 

25 

Figure 17 is a bottom plan view of a disc In 
accordance with yet a further embodiment of the Invention; 
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Figure 1 8 b a laterai view of the top timing gear of the 
disc valvo system in aooordance witti an embodiment of the invention; 

Figure 19 is a perspective view of a ring soaf snd the 
5 top of a piston cqrlinder in accordance with an embodiment of the 
invention; 



Figure 20 is a perspective view of an intermediate ring 
aaai in accordance with another emi30d{ment of the invention as vi/eli as 
10 a piston cylinder, in accordance with another embodiment of the 
present invention; 

Figures 21 ar^l 22 are schematic viev^ of the tension 
system for the chain, In accordance with an embodiment of the present 
15 invention; and 

* 

Figure 23 is a front view of a disc valve systam in 
accordance with an embodiment of the invention. 

20 

DESCRIPTIOii^ QP ey aOPIMBMTS 

With reference to tlie appended drawings, 
eniljodiments of the invention will be herein tieacrlbed so as to 
exemplify the Inventian and not limit its scope. 

FIQ. 1 shows the disc valve system 10 in accordance 
with an embodiment of the invention. 
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Diac vaive system 10 Is to be mounted on an engine E 
(as shown in Figure 7} and includes a rotatlnfl disc 12 mounted 
betiMeen a cyllndar head manifold 14 and an engine cylinder 16, which 
defines a combustion chamber 154 (see Figures 19 and 2Q) that 
contains a piston head 17 (as shown in Figure 2 far example). A 
connecting rod 18, mounted to the piston head 17, descends from the 
engine cylinder 16 and is mounted to the crankshaft 2D. 

In title way, a bottom sprocket gear 22, which is fixedly 
attached to the crankshaft 10, is caused to rotate in bearings 24 by the 
engine piston 16 acting trough the connectir^ nxl 18 in the general 
matter of a four-bar slider mechanism. The rotation of the bottom 
sprocket gear 22 is transmitted to a top sprocket gear 26 via a chain 28 
mounted to both the bottom and top sprocket gears 22 and 26. The top 
sprocket gear 26 is fixedly attached to the shaft 30 of a bevel pinion 
gear 32. The bevel pinion gear 32 includes bevel teeth 34 which are 
meshed with bevel teeth 3S of rotating disc 12. 

FIG. 2 Is similar to fig. i except that the cylinder head 
manifold 14 and engine cylinder have teen removed. As shown in FIG. 
2, th£i disc 12 comprises a top portion 38 and a bottom portion 40. The 
bottom portion 40 comprises the bevel teeth 36 and a seating portion 42 
Including a sleeve 44. With reference to Figure 6, sleeve 44 covere the 
top portion of the engine cylinder ie. Flexible seals 45 am positioned 
between the disc 12 and the engine cylinder 16. Turning bac}< to Figure 
2, tho top portion 38 oomprieaB a top sealing surface 48 as well as a 
central tubular shaft 48. As shown in FIG. 6, the shaft 48 Is rotatably 
mounted in the cylinder head manifold 14 and the top sealing surfaces 
46 are in siidabie contact with this cylinder head manifold 14. Flexible 
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seals 4d are placed between the disc 12 and th& cylinder head 14. 
Turning back io FiG. 2 and with raiiarence to Fifiure 6. a spark piuQ 50 
is mountsd to the tubular shaft 48. 

With referent to Figures 2, 4, 5, 19 and 20, an 
5 Intermadiate ring sea! 15 Is positioned between the disc 12 and the 
engRie cyliruier w. 

FiG. 3 shows the disc valve system 52. in accordance 
with another embodiment thereof. Only the features, which are different 
from the embodiment described in FIGS. 1 and 2, will be desoribed 

10 herein for concision purposes. In the disc valve system 52, the engine 
valve train components for transferring the movement of ttie crankshaft 
20 to the movement of disc 12 include a bottom pinion gear 54 that is 
fixedly mounted to the oranlothaft 20; this bottom pinion goar 54 
includes bevel teeth 56, which are meshed with Hie bevel teeth 58 of 

IB the bottom Q&ar 60, whinb is mounted at the Isottom end of a rotating 
rod 62. The rotatbig rod 62 includes at its top end a top bevel pinion 
gear 64, whose bevel teeth 66 are meshed with bevel teeth 68 of a top 
double bevel pinion gear 70. This top double bevel pinion gear 70 
Includes two opposite faces, each having respective bewel teeth 68 and 

20 72. Bevel teeth 72 are meshed with the teeth 36 of disc 12. 

In this way. the movement of crankshaft 20 is 
transferred to disc 12 via rad 62 being acted upon by bottom pinion 
gear 54, which acts on double pinion gear 7Z, which in turn acts on dieo 
12. 
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FIGS. 1,4, 5, 6, 7, 8, and Q show the cylinder haad 
manifold 14 including an intake conduit 74 teading to an intake port 76 
and an outtake conduit 78 leading to an cuttakd port 80, 

FIQS. 10, 11, 12, 13. 14, 15. 16, and 17 illustrate a 
S variety of embodimdnte of the ratating dl&c, in accordance with ihe 
present invention. 

FIGS. 10 and 11 show rotating disc 82. FIG. 10 sham 
rotating disc 82 having a bottom face 40. This bottom face includes 
bevel taath 36, a central aperture 84, and sequendng ports 86 and 88. 
10 The disc 82 also includes a circular intmaion 92 that is mated with the 
cylinder box 93 as shown in Figure es. 

FIG. 11 shows a top teice ss of disc 82 showing the 
central aperture 84 as well as the two sequencing porte 86 and 88, 
whicfi are spaced about the axial centre of rotation. Furthermore, the 
15 disc 82 includes a circular ridge 90 that mates with the cylinder head 
manifold 14, as shown in FIG. 6B. 

With reference to FIG. 6B, the disc 82 is shown to 
have a circular groove 92, which is a slidable relationship to a circular 
protrusion 93 of the cylinder box d4. The underside 86 of cylinder 

20 head 14 has an anti-friction material 98 that Is added thereon by a 
variety of methods and whoee shape Is configured to be complementary 
to the top face 38 of disc 82 in sudi a way as to ailovw siioabia mating 
between disc 82 and cylinder head 14. In the enitiodiniisnt shown in 
FIG. 6B, the spark plug 80 are directly mounted onto the cylinder head 

25 14 and in this way do not rotate with tha disc 82. 
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FtG. 12 ehflwft another eaibodlrn&nt of a rotatable 
tiiso 98 which has bevel teeth 100 around its penphery of Its underside, 
36 wall as a central aperture 102 and two sequencing port 
apertures 104 and 108 respectively, which are on Ih© same rotational 
5 ortiit. 

FIG. 13 shows 9 further embodiment of a dieo 108. 
which ift aimliar to ttie dieo 08 described above, yet. in this ease, the two 

sequencing porta 110 and 1 12 are In different rotating orbits. In this way 
intake and outtake can bd independantly regulated as If there were two 
10 rotating cliscs. 

Figures 14 and 15 show a rotatatste disu 114 in 
accordance with another embodiment of the invention. Again, this disc 
1 14 includes bevel toeth 36 on ite underside 40, and ports 1 18 and 1 1 a. 
The ports 116 and 118 inchide respective shutters 120 and 122, which 
15 are biased towards a substantially closed position, as shown in Figure 

14, mal<ing the aperture defined by ports 116 and IIS smaller via a 
biasinfl member 124 In Uiefonn of a tenaion spring. As shown in Figure 

15, during rotation in the direction shown fay anrow R. the shutters 120 
end 122, move towards the external periphsiy of disc 1 14, as shown by 

20 arrows I and il. via a centrifuge action that is dependent on the speed of 
rotation and such increasing the size of ports lia and 118. As the 
rotation of ihe disc slows' down, tnis centrifuge action will decrease and 
the biasing force of the tension spring 124 v^ill move the shutter* 120 
and 122 tcawards the centre of the disc, hence decreasing the size of 

25 ports 116 and 118. 
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FIG. 16 dhows the top portion 38 cf a rotatabie di&c 
128, in aecofdanca with an embodiment: of the invention. The disc 
sndudoe two ports 130 and 132. These ports at&o have shutters In the 
fottn of flaps 134 and 138 raspeetive^. These flaps 134 and 136 are 
mounted to respective biasing members 138 in the forni of a colt, which 
bias the flaps 134, and 13S in the closed poaitjon shown here in dotted 
iina. As the disc 128 rotates in the direction shown by arrow Ri, the 
flaps 134 and 136 wiU move away from parts 13Q and 132 due to the 
centrifugal action, hence increasingly opening ports 130 and 132 as the 
speed of rotation increases and increasingly closing these pors« 130. 
132 as the speed of rotation decreases. 

F!G. 17 shows disc 140, in accordance with another 

embodiment of the Invention. Disc includes bevei taeth Z& at Its 

underside 40, a central aperture 84, and a series of ports decreasing in 

size as they nnove from the external periphefy of the disc 140 towards 

the centre. These ports are symmeirfcai with respect to central 

aperture 84. As shown, there are four ports 142, 144. 146, and 148, at 

one side of aperiuns 84, and another four ports 143, 146, 147. ai^d 149, 

at the other side of centre! aperture 34. As shewn, the foilowlng pains of 

ports 142 and 143. 144 and 145. 146 and 147. 148 and 148 are mirror 

images of each other and at an equal distance from the central 

aperture 84. Hence, lntal<e and out^ke can be regulated by varying the 

rotational speed of the disc, in this way the smaller ports are either 

Siven enough iHm for proper In^lce or oirttake or prevented from doing 
so. 

FIG. 18 shows the top sprocket gear 26 and includes a 
hub 27, which hoids a resilient member 28 as well as eKternai teeth 25 
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on which chain 20 is mounted to. The sprocket gear 26 ftmctione as a 
timing gaar for the dwc uafve system 10. This timina cear 26 has a hub 
27 that is aligfted concsntrically about the axis of rotafion of gear 26. 
The hub 27 holds a resilient memii^r 29 that is fixedly secured by g 

5 plurality of matching Inteffadna sector contours configured in this 
rasifient member 29, and that is correspondingly cofitourejd In the 
hub 27. The timing gear 26 is rotatably mounted on the timing shaft 30. 
As mentioned above, the timing shaft 30 comprises bevel gear 32 
fixedly attached to one end thereof. The resilient member 29 can be 

D made by a variety of synthetic rubbers. This hub 27 with the resilient 
member 2d serve a flexible coupling between the gaer 26 and lh$> shaft 
30. This flajdbia coupling is used to prwlde a shaft to work flexibly 

under heavy starting loads or to offeat a shaft misalignment. The 
resilient member 29 provides a means for lowering big friction loads at 

> the sliding interface between the stationary stater surface and the 
surface of the rotating disc 12 operating within the fluctuating pressure 
field of the angina combustion chamber 154, Rotation of the disc 12 
Within the engine combustion chamber 154 periadlcaliy opens and 
cbses a plurality of exhaust and Intake ports in the stationary stator of 

I the engine cylinder head 14 in a sequential manner corresponding to 
the alternating order of the engine through one or more dynamic 
pressure cycles. The flexible coupling between the timing gear 26 end 
the timing shaft 30 momentarily elovvs the rotational velocity of ibe disc 
12 during the highest peak pressure of the engine combustion stroke at 
the point of the Ignition spijce thereby reducing the sliding contact 
frictionai energy between the disc 12 and the stator surfaces, which is 
exponentially at its highest point during this brief period. At the few 
milliseconds of peak combustion pressure, ignition spike the resilient 
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member 29 between the hub 27 of the timing gear 26 and the timing 
shaft 30 13 slightly oompresBed causing the timing shaft 30 to rotate 
slower than the timing gear 26 for 3 brief instant over a smasl 
miiBdecond inorBment of a rotation and thereby transmitting a slowing 
5 motion to the disc 12 rotation. This slowing motion is hardly measurable 
but at the molecular itvterface of the lubrioatlng film between the 
surfaces and siitiafole confesct, the shearing impact across the interface 
is lessened exponentially as a function of the contact and velocity. 
Absorption of pealc torque loads on the timing shaft by the resilient 
10 member 26 during the peaK combustion presssures when the sliding 
contact ruction between the disc 12 and tiie stator ere highaet, will 
lessen vwear between the two surtaces and lower th» potential for 

galling. The resilient member 29 is an elastic material capable of fully 
responding over the engine cparating frequencv. Formulation of rubber 

1 s resilient membem with eM^dera or catalyst accelerators will stiffen the 
response in a manner that pennits full recovery after eatdin compression 
and will not couple with the engine's natural frequency. The resilient 
member 29 may be manufactured from any material that has the 
physical properties of sustained response of rapid compression loads 

20 with rapid recaveiy and good storage durability with long-term fatigue 
cspability under heavy loads. 

FIGS. 19 and 20 show intermediate ring seals IS and 
150 respectively which Is used to effectively seal the combustion 
chamber 154 defined by the engine cylinder 16 by forming a dynamic 
25 sliding seal with the rotating disc 12 and a static seal with the engine 
cylinder 16 within the limittr^ axial distance of the combustion volume 
when the engine piston 17 is at top dead centre at the end of its 



% 
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compression stroke. Thia sealing is achieved by tha steeve 44 which 
extenda from the underside 40 of disc 12 and extends over the engine 
cylinder 16, as clearly shewn in FIG. 1, for example, and as such, 
altowing for an intervening space for the intermediate ring 15 or 1 SO to 
5 seal against the engine cylinder 16. Both ring members 15 and 150 are 
machined on tha outer perimeter to hold a stationary seal 1S6. At the 
bottom edge of the ring seal, there is a recess fomied. Ring seal 15 
inciudes an inclined recess 15B v\^erea6 disc 150 includes a straight 
receas 160. Recesses 158 and 160 are fcrmed to ac<»pt pins 162 and 

10 1 64, as shown in FIGS. 1 8 and 20 respectively near the outer perimeter 
of cylinder ia for noldlng the interniediale ring seala 15 and 160 in 
place and prsvsnting their rotation. The top portion 168 of both ring 
seals 16 and 150 are in a dynamic seal with the disc 12 hence, 
allowing tfie disc 12 to rotate with nsspect to the ring memt^ers 15 or 

15 150. The bottom portion 168 of ring seal 15 or 150 is In a static 
stationary seal. The top internal periphery 170 of tf^e piston cy&nder 16 
is recessed and forms a seating an^angement that is coiTviiamentary to 
the bottom portion 16S of rings 15 or 150 in order for these rings to be 
seated thereon in sufficient fit. 



20 



25 



FIGS. 21 and 22 show a tension system 172 that is 
used on chain 28. which acts on the bottom and top sprocket gears 22 
and 28. This tension system 172 includes first and second tension 
i^^ents 174 and 178 which are linl<ed together via a dynamic 
member 176 such as a rod. a spring, an elliptical ring, or by solid rod 
and in this case the tension elements 174 and 176 are mounted to the 
cylinder box 03 via spring members (not shown). The tensions elements 
174 and 176 may also be mounted via nexible n>sil!ent members to the 

a 
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dyn^^mic member 178. When the chain 23 ie in movement it will act on 
the tensiona sydtem 172. Ona sMe 2& of the chain 28 will act on 
tension otoment 174 which will pu8h chain side 29 inwards a& shown by 
arrow A. the dynemic membdr 178 will push tension element 176 
5 outside in the same direction as shown by A'^ The foregoing wil) cause 
the dynamic member 178 or the resilient members mounted to tension 
elements 174 and 176, m an equal and opposite raaction to the 
movement represented by arrows A and A\ to act on tansion element 
176 to push side 31 of the chain 28 inwardly as shown by arrow B, 

ID simultaneously the dynamic member 178 will push the tenaion element 
174 outside in the same direction as shown by arrow B'. This 
reciprocating movement represent by arrows A, A' and B, B' causes the 
top gear 26 to slow down or rotate in a non-constani speed, which has 
the same affect on the disc 12, hence slowing down a given intalce or 

16 outtake port on tha disc 12 from meeting its complementary outtaKe or 
intake aperture on a cylinder head 14, in such a way as to cause a non- 
uniform saquencing by causing this periodic tension on the chain 28. 

Figure 23 shows a disc valve system 100 which 
includes a plurality of dlsos 12 for raepactive cyiinder iieads (not 

20 shown). The disc valve system 100 includes a crankshaft 20 on which 
are rotatabiy mounted multiple piston heads 17 via oonnecting rods 18. 
The engine cylinders 16 and combustion chambers 164 they define are 
not shown. The crankshaft 20 Includes at least 2 bottom sprocket gears 
22 that rotate within bearings 24 to act on chains 28. Each chain 28 is 

25 connected to a rotating shall 30 that has on one end thereof a pinion 
gear 26 and an oppostte pinion gear 260 at another end thereof. Pinion 
gears 26 and 260 act on respective discs 12. In this way, the disc valve 
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system 100 provides for a multi piaton cylinder engine to be used with 
The novel featurae of the preeent invention. 

It is to he understood that the invention is not limited in 
its application to the details of construction and parts iiiustrat&d in the 
accompanying drawings and descrtbad hereinabove. The invention ie 
capable of other enf)bodiments and of being practised in various way&. 
It is also to be understood that the phraseology or terminology used 
herein is for the purpose of description and not limttatlon. Hence, 
although the present invention has been descritied hereinal^ove by way 
of ennbcdin(^er\ts thereof, it can be modified, without departing from the 
spiritt scope and nature of the subject invention as defined in the 
appended claims. 



« 
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W HAT IS CLAIMED IS: 

1 . A disc vatvd system for a piston driven internal 
cx>mbu&tion engine, said disc valve system comprising: 

a rotating disc for mounting to a cylinder head 
5 manifold and an engine cylinder, said disc comprising: 
gear teeth at its inner surface; 

disc pcrtfi eo configured as to be brought into periodic alignment 
with compiamentary ports of an indexing stator mounted in the 
cylinder head manifold at cyclic Intervals of the rotating movement of 
10 said disc; 

an outer disc surface in communication with said cylinder head 
manifoid, the cylinder head manifold comprising exhaust and intaice 
ports so configured as to be brought into periodic communication with 
the combustion chamber of the engine during the rotating movement 
15 of said disc; 

a gear assembly for being put into operative 
communication with said gear teeth and a crankshaft: of the engine 
such that said disc rotates in relation to the revolution of the crankshaft; 
and 

20 an intermediate ring member for sealing the 

combustion chamber of the engjne» said ring member comprising: 

a dynamic seal for being rotatat^veiy mounts ble to said disc 
inner surface; 

a statianery seal being sealed with the cylinder head sealing 
26 contact 

wherepy the rotating movement of said disc 
sequentially opens and closes . each said exhaust and Intake ports 
synergisticaliy with the revolution of the engine crankshaft. 
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A disc valv^e system for a piston driven Internal 
combustion engine. The disc valve system comprises a rotating disc 
between a cylinder head manifold and an engine cylindor. An 
intermediate ring member is placed bebveen the disc and cylinder In 

order to seal the combustion ohamber of tbs anginB. TIies diec 
contpriaoa porta that era to be brought into periodic alianment wtth 
aompiomeniary pnrts of an indexing stator mounted in the cylinder 
head manifold at cyclic intervals of ttie rotating movement of said disc. 
The cylinder head manifold comprising exhaust and intake ports so 
configured as to be brought Into periodic communicaiion with the 
conibustion chamber of the engine during the rotating movement of the 
disc. A flft^r assembly is in communication vwth the disc the engine 
crankshaft so that the said rotates in relation to «^e revolution of the 
cranksj'ialt. The rotating movamenr of the disc sequentially opens ar\d 
closes each exhaust and intake ports synetgistically with the revolution 
of the engine crankshaft. 
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